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INTRODUCTION 

The Arizona Department o f  Mineral Resources presents herein a report on 
the copper industry. Thi s report profi 1 es Arf tona ' s copper production during 
1977 and 1978. A short resume o f  the operational high1 i g h t s  reported by 
individual developers and producers i n  the state i s  also given. 

The statist ical  tables i n  t h i s  report include various production and 
I* employment f igures  through 1978. In addi t ion ,  the tables include h i s t o r i c a l  

compi 1 at ions  of  leach-copper as a percentage o f  primary production, average 
grade o f  ore produced, recoveries, stripping r a t i o s ,  and designed copper 
capacity .  A table and locat ion  map o f  copper reserves i n  Arizona i s  a lso 
provided. 

The Department maintains an extensive 1 i brary o f  information concerning 
the copper industry,  including earlier edl t ions o f  reports similar t o  t h i s  
one. A supplement t o  t h i s  e d i t i o n ,  containing nat ional  and international 
copper s t a t i s t i c s  and discussing economic condit ions o f  1977 and 1978, wi l l  
be issued at a later date. 



'%.. -- 
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' COWER PRODUCTIO~ IN ARIZONA 

The center of copper production in the United States i s  Arizona. In 
1977 the State accounted for 61.4% o f  the Nation's newly mined copper. In 
1978 Arizona prolduced'979,54'8 tons of t h e  red metal, s l ight ly less  than 
the recdrd-setting level of over one mil 1 ion tons i n  1976, and accounted . 

for 65.7% of the t o t i l  primary production in the U.S. (Table XI). This 
percentage o f  U.S. production i s  the highest ever attained by t h ~  State 
and i t  emphasizes dramatically the position and role Arizona plays in 
supplying a vita,l resource to the country's industry and economy. , 

L 

In 1978 the gross value of mineral produdtion, excluding coal ,natural 
gas, and petroleum, in Arizona was $1,680,172,000. O f  th i s  total value, 
copper production contri buted 78% (Tab1 e V I  I ) .  Other major contri butors to  
the total mineral1 production o f  the State include molybdenum, gold, and 
si lver .  Virtually a l l  the molybdenum and most of the gold and s i lver  are 
byproducts of the treatment o f  copper ores (Table VI) . As a resul t ,  Arizona 
ranks second in the United States i n  the production of  molybdenum and s i lver ,  
and fourth. i n  the production of gold. ' 

Eight mining properties combine t o  make Pima County the largest pro- 
ducer of copper i n ,  the State. These properties accounted for  38% of the 
total production i n  1977 and 32% in 1978. Two o f  the ~i~ines  were leaders 
in the State :  Twin Buttes was the second largest producer in 1977 and third 
i n  1978 while Siierrita was fourth both years. Pinal County, with five m i n -  

LL jng ". _ properties, was the second largest producer. i n  Arizona. 

Employment i n  the primary copper industry contindid t o  drop signi fidant- 
ly  in 1977 and 1978 as the copper market worsen~d. From a record elnployment 
high in 1974 of nearly 28 thousand persons working . i n  the industry, the 
average number o f  employees had fa1 len 24%' to approximatel y 2 l  thousand i n  
1978 (Tables XI1 and XIII) .  Productivity figures 2nd iarn'i'hgs during t h e  - 

1977-78 period rose however. The production worket's avfr1arjc ho i r r l~  pro;' 
duction rate  increased about 13% ovfr the 1976 rat2 ( f r o m  5.4 tons/man-hr - 

to 6.1 tons/man-hr). The worker's average hour1 y earnings. rose roughly 
$1.31 (from..$7.:14/hr to  $8.45/hr). 

I I 

There were 27 major Arizona copper mines producing in 1977  a able 1). 
The number of operating properties had been reduced t o  23 by 1978. The 

a dismal economic' conditions that  prevai l ~ d  in the copper industry during 
th is  period forced t he  early closure o f  the Bruce Mine and suspended ore 
mining a t  the Christmas, Esperanzc, Ox Hide, and Pima mines in 1977. The 
Lakeshore mine was closed a l so  in 1977 and eventually returned t o  i t  owner. 
No new production was in i t ia ted  i n  t h e  1977-Z8IpGriodO 

Copper produced by Teaching method's continued a t  a relatively high rate  
i n  1977 and 1978  a able 11). Leach opera t ions  were maintained a t  the Exper- 
anza and Ox Hides mines a1 though ore extraction a t  thesz properties was sus- 
pended. General ly  the cost of producing leach-copper has been less  than 
producing milled sulfide concentrates. 



Over the years the average grade of ore mined has decl ined. Between 
1968 and 1978, the copper content of s u l f i d e  ores dropped 15% t o  a point 
where there was only about 12 pounds of copper in each ton  of ore pro- 
duced (Table 111). 

A review of the copper recoveries l i s ted  in Table IV indicates 
1 i t t l e  o r  no change during t h e  past decade. A1 t h o u g h  no attempt was made 
t o  weight t he  recoveries according t o  the amount of material treated, i t  
i s  obvious tha t ,  for an operation t o  sustain i t s  copper metal production 
with leaner ore feeds, significant technological refinements must have 
been made. 

Mi t h  the suspension of ore extraction a t  four mines, the number of 
open p i t  operations decl ined from 20 . 1977 t o  16 in 1978. The stripping , 

rat io,  or the amount o f  waste removed in comparison to the amount of ore 
mined, a t  these operations i s  given for the  past decade (Table V ) .  Even 
though the average annual stripping ratio has not fluctuated greatly from 
what i t  was in 1968 (2.2:  I ) ,  the ratio does appear t o  be creeping upward. 
The average r a t i o  was 2.6:l  i n  1977 and was lowered t o  2:1 in 1978. 

Table X shows an estimate o f  the capacity t o  produce primary copper 
a t  each o f  the State's principal operations. In total there i s  a d ~ s i g n e d  
capacity t o  produce slightly more t h a n  1.25 million tons annually. The 
Arizona mines and their concentrators and leach-plent fac i l i t i es  operated 
a t  about 74% potential capacity duri ng 1977. Despi t e  approxinatc-1~ 14% 
reduction in operating capacity, due just to mine closure and suspensions, 
production in 1978 was raised slightly t o  about 78% o f  potential capacity. 

Many factors, some o f  which have been discussed above, affect the 
actual production o f  copper i n  Arizona. Most technological factors are so 
interwoven tha t  t o  isolate one and describe i t s  impact i s  extremely di f- 
ficul t and often misleading. An even more dif f icul t  task  i s  t o  properly 
evaluate the rapidly enlarging domain o f  socio-pol i t ica l  factors that in- 
fluence daily the decisions made by the developers and producers of copper. 
Foremost, however, in any discussion o f  capacity is  the availab~ility of 
the natural  resource, in th is  case the availability of deposits of copper 
mineral ization. ' A &art  showing most of Arizona's rich endowment of proven 
copper reserves i s  given in Table XV. 

An interesting development t h a t  'recently improved the reserves held by 
ASARCO should be mentioned. In 1976 an agreement signed wi th  Anamax effect- 
ively unlocked over 200 mil lion tons of ore. In addition t o  th~e new Palo 
Verde mine containing 156.5 million tons that will be developed by the part- 
ners, ASARCO will extend the 1 i fe  o f  i t s  Mission and San Xavier mines by 
adding to them 44.2 million tons. Moreover, there will be a significant 
improvement o f  ore grade a t  the Mission mine. 

I t  should be emphasized t ha t ,  although the reserves l is ted in Table XV 
t o t a l  more than 10.5 bill  ion tons of ore (general ly as  of December 31, 1978), 
the figures can move upward or downward drastically with changes i n  tech- 
nological skil l  or w i t h  changes in U.S. pol icy or  economy. I f ,  for example, 



s o c i o ~ p o l i t i c a l  f a c t o r s  such as capricious rules and regul ations imposed by 
government become too  burdc-nsome, many o f  these deposi ts  may never be 
developed and many of the ex1 sting mines may be closed. Arizona's and 
therefore  America's capacity t o  produce copper w i  11 then be se r ious ly  harmed. 



<,{ ;: L ;, - . HIGHLIGHTS OF COMPANY, OPERATIONS IN ARIZONA - 
, , 

s .  

<. L 

The f o l  lowing - i s  a resume of operat ional  developments -and accompl i sh- 
ments of major companies i n  Arizona concerned w i t h  product ion-o f  copper. 

Anamax -Mining C6mpany- 
I 

Since completion, i n  1976, o f  i t s  expansion program, Anamax has con- 
t inued t o  lead the State i n  the production o f  h igh -qua l i t y  cathode copper 
i n  a solvent  ex t rac t ion  - electrowinning p lan t .  By the  end o f  the 1977-78 
per iod the company had increased cathode product ion 24% over the 1.976 output. 
Production of 35,807 tons i n  1978 was 99.5% o f  design capaci:ty. 

Because o f  poor economic condit ions, however, the s u l f i d e  concentrator 
operated a t  1 eve1 s f a r  be1 ow capacity. A production ,srhedul e, approximately 
60% o f  capacity, begun i n  1976, was maintained u n t i  1 ~ c t b b e r  1, 1977, when 
the proces'sling r a t e  was f u r t h e r  reduced t,o 40% o f  c a p a ~ ~ i t y .  The r a t e  was 
46% of capaci ty i n  1978. t s  

. , '  

Sul f i d e  concentrator recoveries were increased iver 1976 level 's.  The 
average reco.very improved 28% i n  1977 and decl ined s l i g h t l y  i n  1978. 

ASARCO Inc. 
L 

Normal production l eve l s  were maintained through June 1977 a t  the . ' 

Mission, San Xavier, and S i l v e r  Bell mines. Beginning i n  Ju l y  a ten-week 
s t r i ke ,  fo l  lowed by a shutdown due t o  weak economic condit ions, kept oper- 
at ions a t  these mines closed through October, when they were reopened on a 
c u r t a i l e d  basis. . A1 though production o f  s u l f i d e  ore commenced a t  the North 
San Xavier mine, rnjning o f  oxide ore a t  t h r  South San Xavier and operat ion 
of the vat- leach p l an t  were put  on $$andby. I n  the meantime, 12i-i engineering 
f e a s i b i l i t y  studly was i n i t i a t e d  t o  consider conversion o f  the leach p l an t  t o  
a f a c i l i t y  capable o f  t r e a t i n g  the San Xavier s u l f i d e  ores. Th2 study i n -  
d i  cated t h a t  conversion i s  p rac t i ca l  and w i  11 be eventual l y  economical. 

. , .  

iY The Sacaton mine operated normally dur ing 1977 except f o r  a shutdown 
period, because o f  weak copper markets and pr ices,  from September 9 through 
October 29. Development o f  the underground Sacaton East orebody was resumed e, 

i n  Ju l y  and the  main s h a f t  was advanced t o  a depth o f  about 1,200 feet.  

In February 1978 f u l l  production resumed a t  the Mission, San Xavier, 
and Si1 ver Be1 1 mines. The oxide ore a t  the South San Xavier was exhausted 
and the leach p l an t  was closed i n  November. Meanwhile, production of su l -  
f i d e  ore a t  the  San Xavier mine and shipment t o  the  Mission concentrator 
incteased. The molybdenum recovery f a c i l i t y  a t  the S i l v e r  B e l l  mine was 
react iva ted i n  September. 



'A f u l l  seven-day~a~week production schedule was maintained throughout 
1978 a t  the Sacaton miSn"e an'd design capaci ty was exceeded by about 10%. 
Sinking o f  the main shaft on the Sacaton East  deposit  continued u n t i l  A p r i l .  
A t  t h i s  t ime the sha f t  reached a depth o f  1,474 f e e t  and a temporary ha1 t 
t o  the advancement was qrdered because o f  h igh groundwater f low. 

During 1977 operat ion o f  the company's smelter a t  Hayden decl ined t o  
about 56% o f  e f f e c t i v e  capacity. ' This dec l ine was due p r i m a r i l y  t o  a ten- 
week s t r i k e  and t o  unusual weather condi t i ons  t h a t  prompted operat ional  
cur ta i lment  t o  meet ambien.t..air q u a l i t y  standards. In 1978 the smelter 
operated a t  approximately 65% o f  e f f e c t i v e  capacity. The i n s t a l l a t i o n  of 
secondary exhaust hoods on the converter furnaces was begun during the year 
t o  reduce 1 ow-1 eve1 emissions o f  .sul f u r  dioxide. 

Casa Grande Copper Company 

Del i nea t ian  d r i  11 i n g  and engineering t e s t  work continued through 1977 
and 1978 on the Casa Grande copper deposit .  Metal 1 u rg ica l  and chemical 
s tudies o f  d r i l l  cores were conducted i n  order t o  develop an i n i t i a l  econ- 
omic flowsheet f o r  processing the ore. The deposi t  i s  mineable by under- 
ground methods and should respond favorably t o  known treatment processes. 
The operat ion i s  managed by the Hanna Mining Company a1 though the deposi t  
i s  owned j o j n t l y  by Hanna and the Getty O i l  Company. 

C i t i e s  Service Company 

Da i l y  production a t  the Pinto Val  ley mine and m i l l  was increased i n  
1977 t o  47,000 tons per day, 17% over design capaci ty o f  40,000 tons per  
day. Mine production was stopped, however, f rom July u n t i  1 m i  d-September 
because of a 25-day s t r i k e  and subsequent shutdown due t o  poor economic 
condi t ions.  Leaching operat ions and product ion o f  copper p rec i p i t a t es  and 
cathodes a t  the Copper C i t i e s  and Miami u n i t s  were uninterrupted dur ing 
the year. 

Design modi f ica t ions begun i n  1976 a t  P in to  Val ley t o  increase mine 
and m i l  l capaci ty t o  50,000 tons per day an3 t o  const ruc t  a new leaching 
and sol  vent ex t rac t ion  - electrowinning f a c i l  i ty were suspended i n  1977, 
pending improvements i n  the copper market. The development program on the 
Miami East underground mine remained on standby d u r i n g  the  year a1 so. 

In 1978 production ra tes  a t  P in to  Valley continued through the year 
17% higher than the o r i g i n a l  designed capacity. Th is  output, combined with 
the production a t  the Copper C i t i e s  and Miami un i t s ,  resu l ted  i n  a record 
of over  161 m i l l  i o n  pounds o f  copper produced by the company's operat ions 
i n  Arizona. 

Plans f o r  fu r the r  expansion o f  copper production a t  P i n t o  Val ley and . 

M i a m i  East  were continued on standby pending additiunal project eval uat ion 
and improved economic conditions. 



Continental O i  1 Company 

Development o f  the company's Poston Butte- deposit near Florence, 
Arizona, remained on standby during 1977 and 1978. 

Cv~rus Mines Cor~oration 

Late in 1977 an expansion project was completed a t  Bagdad to  provide . .  
capacity to increase annual copper production more than 300% over prior 
levels. I n  addition to  the enlargement of the open-pit mine, a new 40,000 
ton-per-day concentrator, new employee housing, and several ancillary 
faci 1 i t i e s  were constructed. Exploratory d r i l l  ing to expand known mineral - 
ization was completed and. further development and economic analysis were 
pursued t o  determine i f  th is  additional reserve can be mined and processed 
profi tab1 y. In 1978, the f i r s t  year o f  expanded production a t  Bagdad, 
68,648 tons o f  copper were produced, a total  exweding 95% o f  capacity. 

The Bruce underground mine and mill were shut down on July 4 ,  1977, 
before the ore reserve was exhausted, because o f  operating losses 'due to  
the weak copper market. Mining of the Bruce orebody, a relatively high- 
grade massive sulfide deposit, began in 1968; during the ten-year period 
o l  production the average (weighted) sulfide grade was 3.65% Cu and 12.7% 
En. In the  short l i f e  o f  the mine, i t  had an average ore production of 
about 95,000 tons per y e a r  ((excluding the two years of startup and shut- 
down) and produced over 53 mil 1 ion pounds of copper and approximately 
166 mi l l  ion pounds of zinc. 

The Johnson mine operated a t  normal level s i n  1977 and 1978. 
Operations consist of heap-leaching oxide ore and producing high-quality 
cathode copper i n  a solvent extraction-electrowinning fac i l i ty .  

The Cyprus Copper Process, a hydrometal 1 urgi cal techrrique t o  reduee 
copper directly from copper sulfides , was successful l y  d<moastrated i n  1977. 
In August, hi gh-puri ty  copper wirebars were produced from sul f i d r  coocen- 
t r a t e  a t  the pdlot plant, located a t  the Cyprus P i m a  Min ing  Company's Pima 
mine, shipped to  New York, and drawn into wire which met a l l  industry 
specifications. An economic val uation of the process was completed i n  
October and the study indicated that  substantial savings are possible in 
both capital and operating costs compared with conventional pyrometal lurg- 
ical smel t i  ng and refining and wi t h  othdr knowh hydrometal 1 urgi cal processes. 

Constructiqn o f  a new Cyprus Copper Process demonstration plant (known 
local l y  as  the CYMET plant) a t  the Pima mine was conpleted i n  November 1978. 
The  primary objective of th is  new f a c i l i t y  i s  t o  t e s t  and determine the 
s ize o f  equipment to be installed i n  a full-scale plant. The company con- 
tinued studying the* possibili ty of  constructing a major Cyprus Copper Process 
plant capable of produci ng 75,000 tons-per-year o f  h i  gh-qua1 i t y  copper. 



Cyprus Pima Mining Company 

Because of the weak copper market, operations a t  the Pima mine were 
suspended indefinitely i n  September 1977. A1 though the mine was shut down 
through 1978, plans were announced l a t e  in the year that  production waul d 
resume in mid-1979 a t  about 302 o f  capacity. 

Duval Corporation 

Operations a t  the Esperanza, Mineral Park, and S ier r i ta  mines were 
normal in 1977 until the i r  closure for  s i x  weeks in the l a t e  :summer brought 
about by poor economic conditions. The Esperanza mine remained closed for 
the res t  of the year b u t  leaching o f  waste dumps and production of copper 
precipitates continued. 

A1 though these production curtailments reduced total output in 1977, 
the company maintained i t s  position as the leading producer o f  molybdenum 
in Arizona. The three Company properties, combined, accounted for 69% of 
the molybdenum produced i n  the s ta te ;  the Sier r i ta  mine alone contributed 50%. 

In 1978 mining operations remained suspended a t  Esperanza while pro- 
duction o f  copper precipitates continued. Mineral Park and S ier r i ta  in- 
creased production of copper and the company maintained f i r s t  place in the 
production o f  molybdenum. The Sierr i  t a  mine produced 16,338,357 pounds of 
molybdenum, 52% o f  Arizona ' s  production. 

The CLEAR p l  ant and the  ferro-mol ybdenum production faci 1 i ty continued 
operations during the 1977-78 per iod .  Operating a t  about 85% of design 
capacity i n  1977, the CLEAR plant treated approximately one-quarter of 
Duval ' s copper concentrate production. The p l a n t  represents the f i r s t  corn- 
mercial appl ication of a hydrometal 1 urgical process instead of traditional 
pyrometall urgical smelting t o  produce copper metal. Commercial operation 
of the plant began d u r i n g  the f i r s t  quarter of 1976. In 1978 the plant 
operated a t  about 78% of capacity, 

L 

E i  senhower Mini ng Conipany 

The Anamax Mining Company and ASARCO Inc. are partners i n  the Eisen- 
hower Mining Company formed to  develop the Palo Verde deposit, lying be- 
tween ASARCO's Mission and South San Xavier open-pi t mines. Stripping of 
overburden from the deposit began in the third quarter o f  1976 and ore 
production was planned t o  begin in January 1979. 

Stripping by ASARCO, the mine operator, continued in 1977 except for  
an interruption lbeginning i n  July w i t h  the miners' stlri ke and the shut- 
down caused by poor economic conditions. Anamax began construction of a 
primary crushing faci l  i ty  a t  Palo Verde and a 6%-mile enclosed, single-fl ight 
conveyor from t h e  crusher t o  the Twin Buttes m i  11 . The unusual l~w-tension 
conveyor is  reputed to  be the second longest of i t s  type operating i n  the  
worl d . 



In '1978 ~namax completed instal lation of i t s  new crusher and the 
conveyor. By t h e  end b f  the year b o t h  partners were prepared t o  begin 
receiuing. and concentrating the sulfide ore. The planned production i s  
27,000 tons per year o f  coppkr contained in concentrates. 

Freeport Mineral s Company 

Freeport Copper Company, a wholly owned subsidiary, has a 50% 
interest  i n  'a joint  venture wi'th ASARCO*. Inc. for the  acquisition, ex- 
p l  orali  on and possi bl e development of potent: a1 copper-bearing properties 
near Cdsa Grande. Exploratory work and land  acquisition continued on a 
limited scale during 1977 and. 1978, b u t  substantial further exploration 
and other work will be required before a dstermination can be made of the 
possi bi 1 i t i e s  for commerciai development. 

Hecl a Mi n i ng Company .. 
. 

operations a t  the ~akeshor'e mine continued t o  improve in 1977. Oxide 
ore production increased 7% over the 1976 rate  and sulfide ore production 
increased 26%. The ra te  o f  production d f  sulfide ore was lower (66% of 
the design ra te)  than desiredi. h~wever, <beca,hse o f  control prablems in the 

A ,  ( - I block caving ope.r;ation. . ) . ,  
, . 

' 1  

I .  

The production rate  o f  cathode copper from sulfide ore and purchased 
concentrate was u p  47% over that  of 1976 and the production rat2 o f  copper 
i n  precipitate,  from b o t h  oxide and sulfide ork, was u p  54%. Total operat- 
i n g  costs &per pound o f  metal produced, ex&lusive o f  costs t a  purchase con- 

- ,  centrates, ' weine reduced 30%, , 
.. . 

In sp i te  of these improvements in operating performance, the deterior- 
ating copper market caused such financial losses tha t  operations had to be 
suspended August 29, 1977. The mine and plant f a c i ?  i t i c s  r~inained closed 
in 1978. " > 

After extensive ef for ts  failed to interest  other companies a s  co- 
participants i n  the Lakeshore project, Hecla decided in June 1378 t o  dis- 
pose o f  i t s  interest  i n  the property. Hecla's partner, E l  Paso Fiatural 
Gas Company, announced on August 3 i t s  intnntion a l so  t o  dispose o f  i t s  
Lakeshi?rte interest .  On October 31, 1978, the two partners j o i n t l y  te r -  
minated -their mine leases w i t h -  the Papago Tribe, and the Papagos immediately 
began a search for  nzw operators.' 

Inspiration Consolidated Copper Company 
, . . . .  

A s t r ike  from July 1 t o  August 26, 1977, 'shut down a l l  o'f Inspiration's 
operations i n  Arizona. Fol lowing the s t r ike ,  operations resumed a t  the 
smelter, refinery, and sulfuric  ac id  and rod fabricating plants. The mines 
and other treatment plants remained shut d ~ w n  f o r  t h e  balance o f  the year, 



although recovery o f  copper by leaching a t  the Ox Hide property resumed i n  
October. Production for the year from the Inspiration Area miines was 
approximately 35% o f  annual capacity and 50% from the Christmas mine. 

During the str ike extensive repairs were made t o  the smeli t e r  and acid 
plant. Copper production i n  the smelter's ten months of operation i n  1977 
was down only nine percent from the preceding year. The rod plant produced 
more continuous cast copper rod i n  the strike-shortened year than i n  the 
previous s t i i  ke-free year, 

Inz 1978 mining remained suspended a t  the Christmas and O x  Hide proper- 
t i e s ,  although heap leaching operations were continued a t  the Ox Hide. 
Early in the year the Inspiration Area mines, concentrator and leaching 
plant operated un a five-day-per-week schedule. In April th is  schedule was 
increased t o  seven days per week. A new 17-cu. yard shovel and an overpass 
system that shortened the waste-haul distance increased the rate of waste 
removal and lowered the u n i t  cost a t  the Inspiration Area properties. In 
June, the molybdenum recovery sectioq o f  the concentrator was reactivated. 

Construction o f  a new sol vent extraction-el ectrowinning plant a t  the 
Inspiration Area prpperty began in 1978. Additional dri 11 Sng was carried 
out with a view t o  increasing the ore reserves. 

During 1978 the smel t e r ,  refinery and acid p lan t  operated seven days 
a waek except for a four-week perfod in July and August  when a l l  operations 
were shut down for scheduled maintenance and repairs. The smei ter  and acid 
plant operated a t  about 93% o f  annual capacity. The rod p lan t  operated 
f i v e  days per week on a two-shift basis .  

In June 1975 the Hudson Bay Mining and Smelting Company, Ltd. ,  of 
Canada, and the Mineral s and Resources Corporation, Ltd., o f  Bermuda, 
purchased 850,000 shares of common stock i n  inspiration. By July 31, 1978, 
the two companies had increased their  holdings t o  732 of inspiration's 
common stack. 

In December a decision was made t o  move the corporate offices ' from 
Morri stown, New Jersey, t o  Phoenix, Arizona. 

Kennecott Copper Corporation 

During 1977 Kennecott's operations a t  the Ray property and the Hayden 
smelter were shut down for a t o t a l  o f  f i v e  weeks because o f  a str ike and 
the poor copper market. Late i n  the year the Ray mine received a new 
15-cu. yd. shovel and six 250-ton-capaci t y  hau l  age trucks needed t o  improve 
ore productivity and increase waste removal. In addition, the ra i l  system 
was changed to  operate fewer, b u t  longer, trains. Ore tonnage per train 
increased from 3,900 t o  5,500 tons. These improvements he1 ped increase 
concentrator throughput from 25,000 tons per day t o  an average of 29,000. 



In recognition o f  the decline i n  grade o f  ore mined a t  Ray, b 
8 ,  . . 

Kennecott decided in,1978 t o  ins ta l l  a regrind f a c i l i t y  a t  the concen- 
t r a to r  So t h a t  a higher grade concentrate could be produced as feed t o  
the Hayden smel t e r ,  thereby increasing primary copper production. In 
addition, construction o f  a new sol vent extraction-el cctrowinni ng plant 
was begun a t  Ray. 

Newmont Mining Corporation 

Mine production a t  San Manuel was continued a t  curtailed levels 
throughout 1977. Neverthe? ess , i t  remained the 1 argest underground metal 
m i n i n g  operation i n  the U.S. (This .production f a c i l i t y  combined with the 
Magma mine insured iqewmont's position as the sscond largest producer of 
copper i n  the State during 1977 and 1978.) Total copper. prbduction, 
including the reprocessing o f  smelter s lag  begun i n  1976,' increased seven 
percent. A 1 imi ted development program was continued during the year to  
gain access for  underground dri  l l  ing in the nearby Kalamazoo orebody. 

Production a t  the Magma (superior) mine was maintained a t  f u l l  cap- 
aci ty d u r i n g  1977 and the concentrator continued t o  reprocess smelter slag. 
A t  mid-year the company began converting i t s  reverberatory furnaces a t  
the San Manuel smelter t o  burn  coal as a primary fuel .  The conversion i s  
expectsd t o  be completed i n  -1979. 

Unlike many other properties i n  Arizona, a new three-year labor con- 
t r a c t  was negotiated ) a t  the Magma and San Manuel operations without a s t r ike.  

In 1978 mi<e production a t  San Manuel was increased 151 over 2roduction 
i n  1977. Ddily broduction averaged about 88% of normal capacity. Mine 
development work, which had been balanced with current ore production, was 
accelerated i n  the fourth quarter t o  enable the  mine t o  increase production 
to  czpaci t y  levels l a t e  i n  1979. Preparation for  development of the nearby 
Kalani?.zoo orebody 'continuzd a t  a msderate ra te  as access dr i f ts  were ,ad- 
vanced for  t h ?  s deeper deposit. > 

The Magma mine continudd t o  o ~ e r a t e  a t  fu l l  capacity du r ing  1978 except 
when i t  was a f fec ted  by a three-week wildcat s t r ike  i n  April and May. L a t e  
i n  the year new coal-handling f a c i l i t i e s  were completed for the  San Manual 
smel t e r  . Two o f  the reverberatory furnaces were mcdi f ied t o  b u r n  e i ther  
coal , fuel oi 1, or natural gas. Conversion of the t h i r d  furnace was begun 
du r ing  the year. 

The e1ect;rolytic refinery a t  San Manual operated a t  a ra te  matching 
that  o f  the smelter i n  1978. The fabr i -cat ion plant produced conti,nuous 
cast  rod a t  capacity. 



Occidental Petroleum Corporation 

In 1977 the company satisfactorily completed the f i r s t  phase o f  an 
' in-situ solution mining t e s t  on the Van Dyke oxidexopper deposit. Testing 

continued i n  1978 w i t h  the second, more extensive phase. Oxymin 
(Occidental Minerals Corp. ) reported t h a t  the tests  s a t i s f a c t o r i l y  demon- 
strated that copper can be recovered in solutions amenable to conventional 
hydrometal 1 urgi cal t reatment.  

Oracle Ridge Mining Partners 

In the summer of 1977 the joint venture between Cdntinent@al Materials 
Corp. and Union Miniere, S.A., was formalized t o  bring the Oracle Ridge 
mi ne into production. The  rate o f  underground development increased as 
major pieces of mining equipment were delivered throughout the second half 
of 1977 and placed i n  servjce, Final mill engineering and design work 
commenced i n  the l a s t  ha l f  o f  the year. 

Other projects undertaken during 3977 included locat ing atl ternate 
sources of water, completing' the f i r s t  ventilation shaft a t  the 6,400 
foot level, constructing a new access road and staffing the project',with 
key personnel in mining, m i  11 operations and administration. Construction 
was started on a new warehouse and office building i n  November 1977. 

Over 11,000 feet  o f  underground development was compl eted during 1978. 
By the end of the year, approximately 34% o f  the est imated amount of pr i -  
mary underground open1 ngs had been compl eted. Other projects f i n i  shed i n 
1978 include construction of 16 miles o f  road, erection of the o f f i c e ,  
warehouse, and principal maintenance fac i l i t i e s ,  design o f  the mill and 
receipt of construction bids, conclusion of negotiations f o r  electric 
power, and acquisition of some mine and mill equipment, 

Late in the year the partners decided t o  curtail further development 
a t  the  mine until an evaluation o f  several problems could be made. 
Specific concerns were ground reinforcement and cost ,  mineral continuity, 
and costs of rock removal . The partners began a comprehensive study of a1 1 
geologic data t o  more precisely def ine the ore zones and reassless the under- 
ground mining conditions. 

Phel ps Dodge Corporati on 

Phelps Dodge operations continue t o  lead the State i n  the production 
of primary copper. In 1977 the company produced 382,979,182 pounds of 
recoverable copper, approximately 21% o f  the S t a t a '  s total production. In 
1978 the company increased o u t p u t  t o  471,956, 101 pounds representing about 
24% o f  the t o t a l  State production. 



During 1977 work schedules a t  the mines and concentrators continued 
on a reduced basis. In addition, a s t r ike  closed the mines and smelters 
from July 1 t o  August 12, and the New Cornelia mine was shut down af te r  
the s t r ike  until October 2 .  Work schedules were increased in 1978. 

Prel iminary development work a t  the Dos Pobres deposit near Safford 
continued a t  reduced rates i n  1977 and 1978. A p i lo t  plant was constructed 
i n  1978 a t  Bisbee to  t e s t  the feas ib i l i ty  of extracting uranium oxide from 
the leach solutions used i n  the copper recovery operation. Research a t  
Morenci was accelerated i n  1978 on a hydrometall urgical process for  the 
recovery of copper from concentrates as a possible a1 ternative to  smelting. 

Ranchers Exploration and Development Company 

During early 1977 the Bluebird mine operated a t  peak efficiency. 
Because of the deteriorating copper market, however, mining of ore was 
suspended October 14. Stripping of overburden continued through the year, 
a s  d i d  production of cathode copper from ore previously glaced i n  leach- 
i ng  heaps. 

This curtfailed production schedule continued i n  1978. During mid-year 
2,700,000 tons o f  ore adjoining the Bluebird open p i t  were acquired from 
Insp? r a t i o n  Consol ida ted Copper Company and mining o f  th i s  material began 
i n  May, 

Standard Metal s Corporation 

Standard Metals owns a 300 ton-per-day m i l  1 and the Antler mine a t  
Yucca, Arizona. The company produced, a t  a loss,  copper-zinc ore from the 
underground mine during 1970. Since i t  was closed i n  January 1971, the  
property has been on a standby basis. 

Substzntial exploration and development work i n  1975 material l y  i n -  
creased the ore reserve a t  the Antler, In 1978 the company anncunced that  
several major m i n i n g  concerns had expressed an interest  i n  providing i t  
w i t h  enough fi~nancing t o  build a larger mill and t o  reopen the mine. 



TABLE I 

ANAMAX 
Twin But tes 

Cathode Cu 
' Total 

1977 1978 
Tons Pounds Pounds Tons 

r,,,,.., n.,, n---..-.--.~i A fi---.-.- n.-- 
Pounds 

r I ~ . . . A . . r . . A ~ L . l # - .  

Pounds 
LUpIJer' Vr'e Recoverab] c ne~uve,r-au I c, ~ u p p e - r *  ur-e ne~yver-au I t: 

~ C , A . . ) . I . ' ~ , , . I L L . ~  h -nct.+vvt:r aule 

Mined Copper' No1 ybdenum b l i  ned Copper Molybdenum 

ASARCO 
S i l v e r  B e l l  L/ 2,542,700 

.: Pr.ecipitate Cu . . 
- ~ i s s ' i o n  4,623,800 

San Xavier 2/ 767,700 
~ r e c i p i  taFe Cu 597 ,GOO 

Saca-ton 3,407,503 
. T o t a l  11,939,003 

C I T I E S  SERVICE - 
MIAMI OPERATIONS 

Miami -Copper C i t i e s  
 pera at ions 3/ 

. Precipitate-Cu 
. ivli ami 

Cathode Cu %/ 11,732,336 - - . . 1 l', 703, 000 -- 
P into Valley Opns. 13,500,541 121,635,044 337,406 15,808,000 145,596,, 000 450,000 

Total  13,500,541 136,713 177 
- 9  337,406 15,808,000 161,105,000 450,000 

1/ Molybdenum production resumed i n  ~eptember 1978. * - 
2/ S u l f i d e  ore production began mid-1977. The .ore. i s  treated a t  the Mission concentrator. - 
3/ Copper C i t i e s  open-pi t mine shutdown May 9, 1975, however, leaching operat ions continued through 1978. - 
4/ C i t i e s  Serv ice 's new sol vent  extract ion-electrowinning p l an t  came on stream i n  Itlay 1976. - 



TABLE I (Cont. ) 

COPPER AND MOLYBDENUM PRODUCTION OF LARGE ARIZONA COPPER fv1fNES 
.. . 

I .  

1977 1938 
Company ' ' -  Tons IJo2nds Pounds Tons Pounds ' Pounds 

Mine 
7 

Copper Ore Recoverable Recoverabl e Copper Ore Recov.erab!e Recaverabf e , 
M i  !led Copper - Molq bdenum M i  ned Copper Eiolybdeoum 

CYPRUS' MI f4ES CORP . 
*.  Bagdad 

- - Cathode Cu 
Bruce 5/ 
Johnson 

Cathode Cu 
' , T o t a l  

CYPRUS PIMA MfiYfWG CO. 
Pima Mine 6# 14,135,110 

DUVAL - 
4,117,524 20,371,009 Esperanza 7/ 2,311,141 

Preci pi tztt? Cu 8, ti26 ,194 7,468,902 
Mineral Park 5,960,235 25,022,050 3,869,064 6,427,450 25,539,227 4,512,456 

Preci p i t a  t e  Cu 5,259,709 
Sierri t a  

4,812,582 
29,739,871 \* 117 :::?7,834 Ts-- T:.i ,--.-A- -- . -.- -- 16,243,214 33,185,272 199,154,769 ?6,338,357 

Total , u ~ ? , 5 + 3 3  - 2 - 6 22,421,419 39,612,722 236,975,480 20,850+813 

5/ Cyprus Bruce Ccpper and Zinc Companyi s copper production from copper-zinc ore. The Bruce mine cgased ..... 
production July 4 ,  1977. The Company's z inc  production f o r  1977 amounted t o  9,236,294 pounds of zinc. 

6/ The Pima mine suspended production September 27, 1971. - 
7/ The Esperanza mine suspended production August 8, 1977. - 



TABLE I (Cont . )  

1977 1978 
Tons Bu2nds Peunds Tons POLJ"~S Pounds 

Copper Ore Recawr able  Reco\ci>rabl e Copper, Ore Kecsrcrabl  e Recover~bi e 
Mj ned Copper Idol y bdenum Pii ned - Copper Molybdenum 

Company 
Mine 

HECLA i'~41ilING COMPANY 
Lakeshore b4ine 8/ - - i 

Sulfide Ore 1,218,000 
Oxide Ore 

Total  

INSPIRATION 
Inspiration 9/ 2,496,821 

~rec ip i  t a t 5  Cu 
Christmas Div 10/ 963,174 
O x H i d e M i n e  / - 1,541,970 

T o t a l  5,001,965 

Precipitate Cu . 
Tot  a.1 10.522.696 

MAGIVE 
San fdanuel 17.,000,047 

,. Repro.Srnelter.Sl.dg 2,216;,578 
Superior 1,034,563 
Repro. Smel ter Sl ag 42,235 

Total 20,293,423 
32 i', 000 

312,?129000 3,452,101 

81 The Lakeshore mine came on-stream January 1976 a:,d then s~spended production August 29, 1977. 
9/ Includes o r e  treatmeiit by va t  l&aching. ~olybdenum production resumed i n  June 1978. 

I$/ The Christmas mine suspended production July 1, 1977. , 
2_ 

11/ mining o f  ore a t  the Ox Hide suspended July 1, 1977. - 
-19- 



TABLE I (Cont. ) 

Company 
Mine - 

COPPER AND MOLYBDENUM PRODUCTION OF LARGE ARIZONA COPPER HINES 

1977 
1978 

T%s PC.:~:lds POLIPCS Tons Po~rnds Pounds 
C o p p 5 r  O r e  Reccvi2rabl e Recoverable Copper Ore Recoverable Recoverabf e 

1;s.. -4  
v t  c i"' Ccpper No1 ybd~num Mined Copper Molybdenum 

PHELPS DODGE 
Murenci Branch 

Norenci Mine 15,726,861 183,883,285 
Preci pi tate Cu 41,545,291 

Meteal f Mine 9,80g,776 77,049,701 
N w a  Cumel !"a Br. E932>,I-f3 71,975,272 
Copper  c.jr,?m;- 3;. , 

Prec ig f  Late Cu 1?/ . 8,525,633 
To-La 1 3?., 3-5 ,830 382,479,982 

RANCHERS EXPLCF,FtTT$): & -.-- -..-- " - -, - -- -.---, 
QEVELfrPi:Tk-it4T CC',:.. ('I:,; ,T 'F 3f4 ----- - -- - --- -- Bl ueb j r3 N - j  ;-iz 13/- - 

Cathode Cu 2,246 * I 5 5  17,068.537 

TOTAL 
LARGE COMPAi4 I ES - 14/ I...___lY_II_ 166,209,741 - 15/ _.____.. 1,8?5,080,305 _..-_- - 16/ 32,352,520 172,443,010 151 1,982,159,494 16/ 31,633,519 - - - 

-----* ------- 7-- 

12/ This  figure represer:~ p i i ~ t i i t i o n  from the Copper Queen underground mine, the  Lavender P i t  and the dumps. - 
, . Leaching ,-;.ciqatiorr ci.r!ri;!::e e l  tl?ut:gh the Copper Queen ceased production June 13, 1975, and the Lavender 

P i  t ce.ls.12 prboduct i ~ r !  ll -:.e,-3aer I~L, l$: 4 a 
131 Mining  of ore a t  Blueb i rd  was susper.Se3 October 14, 1977. - 
141 For a cc~nzrison t o  a1 1 copper produced i n  Arizona wi th  a c l a s s i f i c a t i o n  o f  source m a t e r i a l ,  reported by the - 

U.S. Bu~eeu o f  ~ i n e s x e e  Tab1 es V I E  and IX. Spec i f i c  comparisons may d i f f e r  due t o  times and methods of 
report i ng . 

15/ Includes 2,258,813 tons o f  sheltert s l a g  reprocessed by Magma i n  1977 and 1,586,705 tons of  smelter s lag  - 
reprocessed i n  1978 (see deta i l  i n  this t a b l e ) .  

16/ I n ~ i u d e s  227,,229,244 pounds o f  copper produced i n  1977 an 240 598,980 pounds of .co er produ ed ~ n m l ~ ~ 8 d e f [ ~ y l e d ,  - 
c h ~ e f l y  1eaci:~d matenai not  class if^ d enera1 as ore !see qe6 iy i  iyj c o r n ~ a n ~  i n  & i s  table! 8 a recent  historical record o f  leach pro uc ?on on]$ 1s give 1n a e 



TABLE I1 

ARIZONA LEACH COPPER PRODUCTION L/ 
(~housand Pounds) 

Bagdad 2 /  14,781 
' Bisbee T/ . 7,002 

~ l u e b i r x  4/ 9,921 
cast le  ~ o i i e  1,831 
Copper Cities 3,799 
h e r a l d  Isle 4,180 
Esperanaa 3,619 
Inspiration 45,108 
Johns on - 
Lakeshore - 
Miami . 13,756 
Mineral H i l l  2,887 
Nineral Park 6,221 
Mor enci 22,754 
Old Reliable , . . -  

, Ox Hide 7,243 
Peacock - 

. Ray 5/  29,968 
Red k!!lls - 
San Xavier - 



TABLE II ( ~ o n t  .) 

ARIZONA LEACH COPPER PRODUCTION - I /  
(Thousand pounds) 

Property A - 1969- - . 

S S v e r  Bell - 6/  5,226 
Twin Buttes - 
United Verde 248 
Zonia 3,576 

TOTAL &- 182 120 
L ..--=we- ' 

. ^  . t . "  

PERCENT OF PRIMART,' 
COPPE3 PRODUCED l,! 1 s.4 

Source: Arizona Department of Mineral Resources. 

I /  Copper recovered from p rec ip i t a t e  and/or by solvent  ext ract ion from material dump, heap, va t  o r  - 
i n  s i t u  leached. 

2/ Prec ip i t a t ion  replaced by solvent ext ract ion i n  1971. - 
3/  Lavender P i t  and Copper Queen. r/ Precipitation replaced by solvent extraction i n  1 969. 
/ Includes only copper contained i n  precipitates from dump leaching. Does not  include copper produced 

by e lec  trowinning. 
Sari Xavier discontinued productian of Sil iceous Flux and commenced production of copper p rec ip i t a te  =L' 
as of 5/1/73. 

7/ Leach copper compared t o  t o t a l  copper produced from a l l  primary sources as reported infNinerals - 
Yearbook - Area Reports: Domestic, U.S. Bureau of Mines. 

NA Not Available 
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TABLE 111 

MINE,, OPERATION 

AI~AILIAX f ~ l 1  ia I NG COMPAfiY 
Twin Buttes 

Sulfide 
Qxi cie 

ARIZOi'W RANCH & METALS CO. 
Mineral H i 1  1 

Oxi dr! 
ASARGP I IiCORPORATED 

. Mission 
S l f ide  ~aca t jon  
SuTf i d e  

San Xavier  
.' Sulfide 

Oxide 
Silver -Be1 1 

S u l f i d e  . 
Oxi de 

B I G HOLE f4 f bl I IIG COivlPANY 
United Verde 
':fSul % ( f i d e  , 

Oxide 

AVERAGE CU CONTENT OF ORE PRODUCED AT ARIZONA COPPER MIVIES 
(Percent Total Copper) 

Cu-bearing S i f  i c a  F lux  Mined 1968-72 -65 .77 1 ~ 0 5 - -  l.12 



TABLE I11 (Cont,) 

MINE OPERATION 

CITIES SERVICE COMPANY 
Castle Dome 

Oxide 
Copper C i  t i e s  

. Sul f ide  
Oxi de 

M i  atni 
Oxide 

P in to  Valley 
. Sul f ide  

CY PRBS MINES CORPORATION 
Bagdad 

Sul f ide  
O x i  d~ 

Bruce 
Sul f i d e  

Johnson 
Oxide 1/ 

CYPRUS PIClA K ~ ~ I W G  COMPANY 
Pima 

S u l f j d e  
EL PAS0 NATURAL GAS CO., .-- 

Emerald Isle 
Oxide 

HECLA MIMING COMPANY 
Lakes kore 

S u l f i d e  
Oxide 1/ - 

AVERAGE CU CONTENT OF ORE PRODUCED AT ARIZONA COPPER MINES 
(Percent T o t a l  Copper) 



MINE OPERATION 

AVERAGE CU CONTENT OF ORE PRODUCED AT ARIZONA COPPER MINES 
(Percent T o t a l  Copper) 

IHSPI RATEON CONSOLIDATED CORf?EK CQ. 
Christmas  pen p i t )  

Stil f i dc; 
Inspf ration Area !dines 

Sulfide 
Oxide 

Ox Hide 
Oxide I/ 

KENlljECOTT COFPER 
Ray 

Sulf ide  
Oxide (silicate) 

McACEST ER FUEL COMPANY 
Zsnia 

Ox i de 
NEbif~IOi\lTl P4I R f NG CORPORAT I OfJ 

Ma gma 
Suf f f de  

Sari Manuel 
Sulfide 2 /  

PEltNZOIL CO. (Gval Corp.) 
Esperanza 

S u l f i d e .  
Oxi de 

Mineral Park 
Sulfide 
Oxide 

Sierr i  t a  
Su l f i de  



TABLE I I I  (Cont.) 

MINE OPERATION 

PHELPS DODGE CORPORATION 
Copper Queen 

Sul f i de 
Oxi de 

Lavender 
Sul  f i de 
Oxi de 

Metcal f 
Sulf ide 
Oxide 

Morenci 
Sul f ide  
Oxide , . 

New Cornel i a  
S u l f i d e  

RANCHERS EXPLORATION & 
DEVELOPMENT CORP. 31 - 

B l  uebi rd * 

Oxide 
Old Re1 i a b l e  

Oxide 

AVERAGE CU CONTENT OF ORE PROCUDED AT ARIZONA COPPER MINES 
(Percent Total Copper) 



TABLE I I I  (Cont.) 

MIME OPERATION 

STANDARD METALS CORPORATION 
Antlw 

Sul  f i de 

WEIGHTED AVERAGE SULFIDE 
GRADE 4 l  

AVERAGE CU CONTENT OF ORE PRODUCED AT ARIZONA COPPER MINES 
(Percent Total Copper) 

Source: Company Annual Reports, Form 10-K's, and Prospectus; "International Directory o f  Mining and Mineral 
Processing Operations," E/MJ; Arizona Department o f  Mineral Resources. 

( Percentage i n  parenthesis i s  approximate; not used i n  calculation of weighted average. 

1/ - Acid soluble copper. 

2/ - Sul  f i de copper. 

3/ - Fiscal year from July 1 t o  June 30, 

4/ - Weighted average grade o f  ore mil led; based generally on an assay of total copper. 





MINE OPERATION . , 

TABLE IV (Cont.) 
CONTAINED CU RECOVERIES AT ARIZONA COPPER MINES - 1/ 

(Percent o f  Total Copper) 

Esprranza 
Mineral Park 

Sierri t a  
Copper Queen 
Lavender . 

Mctcal f 

New Cornelia 
f3l uebi rd 
Antler 

Sul f i de 
Sul f i de 
Oxide 
Sul f i de 
Su1 f i de 
Su? f i de 
Sulfide 
Oxide . 
Sulfide 
0x1 de 
Sul f i de 
Oxide 6/  
SUI f ids' 

Source : Company Annual Reports and F o n  10-Kt s ; Ari zona Department o f  M i  neral Resources. 

1/ Re'coverie are based on available reported production and average grade of material treated. - 
A number o f  oxide operations are not 1 isted because of inadequate data. 

2/.. 'Percerlx recovery of acid soluble copper. . -. - 
3/ Percent recovery in ,f 1 otation-concentration treatment, af ter  ore has been leached; - 
4/ S i l  icate treatment. - 
5/ Percent recovery o f  s u l f i d e  copper. - 
6/ F isca l  year from July 1 t o  June 30. - -. 



TABLE V 
. - 

STRIPPING RATIOS AT A R I  ZONA OPEN-PI I: COPPER MINES - I / 
(waste: ore) 

Mine - 1968 1969 + - 4970- - 1971 . - 1.972 - 1973 1974 1975 - 1976 1977 1978 
. - 

Twin Buttes . - 
Mission 2.7:l 
Tacaton , -  

San Xav io r  
2 i l ve rbe l l  . I .?:I 
Copper C i t i e s  I .7:1 
Pinto  V , ~ l l e y  - 
Bagdad 3J:I 
Johns on - 
Pima 
Chris tanas 5.1 : I  

, Inspira t ion Area 1 :I 
bx Hide 

- - 
0 

- ' -* WY 2.8:l 
Esperanza I ,4:1 
Mineral Park 1.8:l 
S ier r i ta  - 
Lavender . . 

- ,  4.5: I 
Met ca l f  . * 

& .  . 



TABLE V (Cont.) 

STRIPPING RATIOS AT ARIZONA OPEN -PIT C 3PPER MINES - I / 
(waste: ore) 

Mine - 1968 - 1970 1969 - 1971 - - 1972 - 1973. - 1974 1975 1976 1377 - 7978 

Morenci . 1 .8~1  1,8:1 1.8:1. 2,2:1 1.9:1 2:: 1.8:1 1 . 3 ~ 1  1 I 1.5:l I.4:l 
New Cornelia I .9:l 1 I 1.5:1 2:l - 1.,9:1 I *9:1 I =s:l I .s:l 7.1;l 1 .I :I 1 .4:7 
Bluebird 4/ - I ~ 3 . 4  I :1,5 3 :I 1 :I .2 ?:I 1.3:1 1.3:1 1 . 8 ~ 1  3.3:1 

AVERAGE 2.2:1 2.3:12/ 2..6:1 2 . 6 : ~  2 . M  2.5:l 2.6:l 2:1 6/ 2.7:Is 2 . 6 : ~  2:1 
. . 

Fource : tlMinerals Yearbook - Area Reports : Domestictt, U .S. Bureau of Nines ; Company Annual Reportsj WJ InZler- 
national. Directory of Mining and Mineral Processing Operations; Ariaona Department of Mineral Resources. 

I /  Leachable rock included with waste (except a t  solely leach operations). 
T/ - Includes preproduction stripping. 
3/ Stripping continued as *sulfide concentrator was shut down f rom March 1975 t o  January 1976. 
4/ Fisca l  year from July I t o  June 30. 
51 Excludes ratios a t  Twin Buttes and S ie r r i t a .  
/ Ekcludes r a t i o  a t  Twin Buttes. 
L . . 



, . .  

TABLE V I  

ARIZOilA PRODUCTION AND VALUE OF CO?.DER, PiiOLYBDENUMV9 GOLD, ANU SILVER 

RECOVERED FROM COPPER ORE 

Molybdenum 3/ 
Silver ZJ 1,000 lbs, 

Troy Ounces Value 
Value 5/ (in $1,000) 

Value 
o f  Copper 

Gold, Silver 
& Molybdenum, 

Gold 2/ 
T r o y  Oukes 

Value 21 

Copper y 
Pounds Lbs/Ore-Ton 
Val ue Ave.$/lb. L/ 

Co.pper Ore - 1/ 
Tons 

101,293,963 

- 

Year - 
1968 

1969 

1970 

1971 

1972 

1973 

2974 



TABLE VI (Cont. ) 

ARIZONA PRODUCTION AND VALUE OF COPPER, t4OLYBDENUi4, GOLD AND SILVER 

Copper Ore 
Year - Tons 

RECOVERED FROM COPPER ORE 

- 
 old Z/ .: Silver 2/ 1.b00 113s. . Copper fi_l 

Troy ~ u z c e s  Troy 0ugFs Val ue Pounds t b s  ,/Ore-T 
~ a l  uE! 51 Value ( in $1,000) Value Ave.$/lb. - 71 

Value 
o f  Copppr 

Go1 d ,  S i  l v e r  
6( Molybdenuln 

- , . . *  

. . . , 

Source: "Mineral s Yearbook - Area Reports: Domestic," U.S. Bureau of Mines. ' 

1/ Includes some copper-zinc and/or lead-zinc ore in 1972 and thereafter. - 
2/ Excludes gold and s i l  ver recovered from v a t  or heap leaching of copper ores and from copper t a i l  ings - 

or copper cleanup i n  1969 and  thereafter.  
31 Molybdenuin content of recovered concentrate. 
C 

41 Excludes precipitate coppar from dump and in-place leaching.. - 
5 /  A t  average domestic, free-market gold price in 1968 and thereafter:  year 1968, $39.26 per oz. ; 1969, $42.19; - 

1970, $36.39; 1971, $40.81; 1972, $58.40; 1973, $97.81; 1974, $159.73; 1975, $161.49; 1976, $125.32; 1977, 
$48.31; 1970, $193.55. 

6/ A t  E/MJ averaga N . Y .  market price for .999 fine s i lver .  - 
7/ A t  E/MJ average price, domestic f.o.b. refinery. - 



TABLE V I X  

IVIIIIERAL PRODUCTION IN ARIZONA ,u 
1977 197% 

kiineral Quant i t y  Val ue Quantity Value -; 
( thousands)  1 thousands) 

- - Clays 21 thousand shor t  tons 33 $ ,:444 38 $ 
Coal (Ei tumi nous) W 

509 
do A 11,645 

Copper f recoverable c'&t&nt o f  ores, etc. ) short tons  9239778 1,234,168 . . 982,6566 3/ 193~6,8g6 3/ 
Gaia stones N A 4,500 
bold (rec3verabls content o f  ores, etc. f troy ounces 90,167 13,373 . PI, 220 r\i A 5,000 
Gyps~ui - thousand shor t  tons ' 187 775 202 

17,384 

Lead (recoverable content o f  ores, etc .)  short tons 318 195 1,226 
time 

11 60 
thousand short tons 474 15,528 313 

Iqolybdenum (content o f  concentrate) thousand short tons 
589 

34,574 
21,639 

120,497 
14atural gas m i l l i o n  cubic f e e t  

33,029 
240 

150,142 
;P.etroleum (crude) thousand 42-gallon barrels 427 80 2,243 - 3/ 3/ 

31 - 
Pumice thousand short tons 62 1 1,226 675 3/ 
Sand and gravel do 22,313 

1,6g2 
43,946 

S i l  ver (recoverable content o f  ores, etc. ) 23,000 ,. 54, QUO 

Stone: 
Crushed 
O i  mens i on 

thousand troy ounces 6,828 

thousand short tons 
do 



TABLE VII (Cont.) 

MIIIERAL PRODUCTION IN ARIZONA 1, 
t,sn 1978 

Mineral Quan t i t y  Val ue Quanti ty Value 
, (thousands) (thousands ) 

Zinc (recoverable content of ores ,  etc.  ) shor t  tons 4,308 $ 3,013 ' 6 - 
Value o f  i t e m s  t h a t  cannot be disclosed: 
Asbestos, Cement, Clays (bal l  and comn~on), 
Fel dspar, F l  ourspar, He1 i urn ( h i  gh pur i ty )  , 
Iron ore, Mica (crude) 4/, Per1 its, Pyr i t e  
S a l t ,  Sand and .gravel (%dustrial  ) , Tungsten, .. - 

and valuas. indicated by symbol W 
, 1 .  

XX 63,082 XX 70,948 
- -  + .Total  * : XX $1,557,111 XX ,$1,680,172ft/' 

Source: . "The Mineral Industry o f  Arizona.," U.S. Bureau of Mines, ~ a n u a r ~  1978.. 

. bl Withheld to -  avoid disc los ing individual company confidential  data;  included w i t h  "Value of items: - 

t h a t  cannot be disclosed." XX Not applicable.  e/ Preliminary. NA Not avai lable .  
. . ' ,  

1/ Production a s  measured by mine shipments, sa les ,  o r  marketable production (including consumption by producers). - 
2/ Excludes ball  clay and cornion clay. + .  . - 
3 / .  The-se.data are now col lec ted by Department o f  Energy; not avai lable  a t  the  time t h i s  t ab le  was prepared.' - 
4/ Incomplete t o t a l  , eicl udes bituminous coal , natural gas and petroleum. - 

- 1 



TABLE E L I  

ARIZONA MINE PRODUCTION (RECOVERABLE) OF GOLD, SILVER, COPPER, LEAD AND ZINC IN - 197'7' BY CLASS OF ORE 
OR OTHER SOURC3 MATERIAL 

- 1 .  * . . - . - -  - -  
- - -  

_ _ .  Kake~ia l s  said 
Source No, of o r  trSeated Gold S i l v e ~  Copper Lead Zinc 

mines I /  - ( s h o r t  tons )  ( t r o y  ( t r o y  ( s h o r t  ( s h o r t  ( shor t  
ounces) ounces) tons ) tons )  tons)  

Lode ore: 
S i lve r  

Copper 
Copper-zinc 

Tota l  :/ 
-- 

Other lode mater ia l :  . .  . 
Gold-silver t a i l i n g s ,  copper , .  . 
cleanup, & oopper t a i l i n g ?  3/ 5 2,256,379 !-i/ 257 14,263 25,217 58 - 
Copper p r e c i p i t a t e s  - I I  58,003 - - 45,929 - - 

Total  2 /  - 
Grand Tota l  2/ - 
Source: "Minerals Yearbook-Area Reports: Domesticjtl U.S. Bureau of Nines 

I /  Deta i l  w i l l  no t  add t o  t o t a l  because some mines produce more than one class of mate r i a l .  - 
2 /  Data may not add t o  t o t a l  shown because of independent rounding. - 
3/ Combined t o  avoid d isc los ing individual  company conf iden t i a l  da ta .  - 
4 Excludes newly generated t a i l i n g s .  - 

-37- 



TABLE IX 

ARIZONA MINE PRODUCTION (RECOVERABLE) OF GOLD, SILVER, COPPER, LEAD AND Z I N C  IN 1978 BY CLASS OF ORE 
OR OTHER SOURCE MATERIAL 

Source 
_ _  A . _  Mater ia l  sold. 

AT - o r  t r e a t e d  Gold S i lve r  nh-nn- iuo. of U V ~ ~ C L -  Leztd Zinc 
mines 1/ (shor t  tons )  ( t roy ( t r o y  ( s h o r t  ( shor t  ( short 

ounces) ounces) tons)  tons)  tons ) 

Lode ore: 
S i lve r  

C opper-1 ead 2.7" - 1 78,200,726 92,508 6,611,781 908,835 356 69 

Total  - 3/ 29 178,204,491 92,541 6,621,950 908,838 3.5 7 69 

Other lode material :  . . . 
Gold-silver tailings 
& copper t a i l i n g s  &/ 1 ~~,591,657 z/ 448 15,888 10,886 102 - 
Copper p r e c i p i t a t e s  I2 98,853 - I -  - 62,882 - - 

Grand Total  - 3/ 

Source : "Minerals Yearbook - Area Reports : Domestic, U 3. Bureau of Mines. 

1 / Deta i l  w i l - l  not add t o  t o t a l  because some mines produce more than one class of  ma te r i a l .  - 

3/  Data -may no t  - add to t ~ k a ' l  -shown because- of --independent - rounding. - 
4/ Combined t o  -avoid d isc los ing indivio'usl company conf iden t i a l  data. - 
5 / Excludes newly generated t a i l i n g s .  
-L - 



TABLE X 

OPERATOR - 

MAJOR DESIGNED COPPER CAPACITY IN ARIZONA I I /  
( -(short Tons of Recoverable ~ o p p e r / ~ e a r )  

Phelps Dodge 
N ewmont 
Anamax 
Kennecot t 
Pennaoil ( ~ u v a l )  
Cyprus 
Cyprus 
Papago Tribe 
Ci t ies  Service 
Phelps Dodge 
Hudson Bay ( ~ n s p i r a t i o n )  
Phelps Dodge 
ASARCO 
N ewmont, 
AZARC 0 
ASARC0 
Pennzoi-1 ( ~ u v a l )  
Pennzoil ( ~ u v a l  ) 
ASARCO 
Ranchers 
Ci t ies  Service 
Hudson Bay ( ~ n s p i r a t i o n )  
Cyprus 
Hudson Bay ( ~ n s p i r a t i o n )  
Phelps Dodge 
Ranche~ns 
Cit ies  Service 

TOTAL 

MINE - 
Morenci 
San Hanuel 
Twin Buttes 
Ray 
S ie r r i t a  
Pima 
Bagdad 
Lakeshore 
Pinto Valley 
Met calf 
Inspiration Area 
New Cornelia 
Mission 
Magma (superior) 
Silver Be91 
Sacat on 
Mineral Park 
Esperanza 
San Xavier 
Bluebird. 
Miami 
Christmas 
Johnson 
Ox Hide 
Copper ~ueen/~a.vender 
Old Reliable 
Copper Cities 

CAPACI TY 

l~0,OOO 
140,000 
126,000 
95,000 
go, 000 
80,000 
75,000 
65,000 
62,500 
60,000 
55,000 
50,000 
45 I;, 000 
40,000 
25,000 
21,900 
20,000 
18,000 
12,000 
8,000 
6,000 
6, GOO 
5,000 
5, cloo 
4,000 
2,000 

Source: Arizona Department of Mineral Resources file data; Company 
Annual Reports and Form 1 0-K ; Professional Publications. 

1 / Figures generally represent a current estimate of the potential  - 
productive capacity of primary recoverable copper i n  concentrates, 
precipitates, and cathodes. Figures do not represent smelter or  
refinery capacity. The estimates a re  based on recent production 
figures and on capacities of concentrator and leachplant f a c i l i t i e s .  
Other factors  affecting actual  production include, fo r  exqple,  
grade of o r e  and recovery. Some capacities have been published by 
the reporting company. 



TABLE X I  

MINE PRODUCTION OF RECOVERABLE COPPER IN THE UNITED STATE? 
( Short Tons ) 

Rank In 
Sta te  - 1976 - .I977 - I978 - I9TA8 +. ! 

Arizona 1,024,421 923,778 982,606 1 

California 375 221 W 

Coloraclo 2,431 1,896 1,303 10  

Idaho 3,362 4,052 4,286 9 

Maine 1,766 1,337 - 
Michigan 43,707 42,375 38,380 5 

Montana 91,111 86,203 74,211, 4 

Nevada 58,160 67,061 22,546 6 

New Mexico 172,360 164,698 140,906 3 

Oregon - 6 TrJ 

Tennessee 11,131 6,157 12,4b4 7 

Utah 185,458 :194,130 205,391~ 2 

Washington 14 W W 

Other States  I-/ - 2 85 2 jh69 

!f OTALS 1,605,586 7,503,966 1,496,483 

Source : !!Minerals Yearbonk - Metals, Minerals, and Fuels, 
U.S. E~reau 0% Fines. 

W: Withheld t o  a'vo5.d c i i ~ c l o s i n g  individual campany 
proprietary data; included i n  ''Other States." 

1,' - Includes: Pennsylvania and Washington, i n  1977; Alaska, 
California, Oregon and Washington i n  1978. 



TABLE X I 1  

"COVERED W L O Y M ~ T f t  AND WAGES IN ARIZONA COPPER MINING AND SMELTIHG 

Year 

. . 

Average No - - - Average Average 
r( AOIAMT\T~ u u v  C L  GU 

r n f i 4 ~ 7  
L V IJaI. 

A,,i.,l 
n .LLl I  U U I  

tTnn1r-I -t 
rr  bbasy 

Ehployees I-/ . Wages- Wage Wag e 
. . . . 

11,493 $41,318,524 . $3,595 $69.13 
11,001 . 40,612,224 3,692 71 .oo 

Tons 
C opperi 
Ore 2/ - 



TABLE XTI (Cont.) 

fjCOVERED ENPLOYMENTff AND WAGES I N  ARIZONA C0PPE;I MINING ANI) SMELTING 

Average No - 
Covered 

Year Employees - 1 / 
~ d t a l  
Wages 

Av er,~ig a 
Annual 
Wage 

Average 
Weekly 
Wage 

Tons 
Copper 
Ore 2 /  - 

Source: This report, Table Xm:; FfMinerals Yearbook-Area Reports : Domestic, U .S . Bureau of Mines. 

I /  HCoversd hploymentlT by law includes all employees of emplayers of three or more persons. Since the - 
"Average Number of Covered EmployeesIr i n  t h i s  table  generally includes p r a c t i c a l l y  all workers i n  
copper mining and processing (see Table =I), the  number 3f employees i s  greater than t h a t  number 
tabula ted under '!All Ehployees" i n  Table MV. Pr ior  to  1966 only a portion of t he  workers i n  smelting, 
refining,  and rod fabr ica t ion  were included i n  t h i s  table;  the r e s t  of the  end-processing workers were 
separated and c l a s s i f i ed  under ftManufacturingu i n  Table XIII. 

2/ Mine production i n  shor t  tons  from "Lode ore: Copperrr reported by the U .S. Bureau of Mines. In 1972 - 
and thereaf te r  the  tomage may include copper-zinc and leal-zinc o r e  combined t o  avoid disclosing 
individual company confidential  data . 



TABLE XI11 

ARI ZONA INDUSTRIES COVERED - BY SOCIAL SECU I I T Y  

A t t n - n r e h  
, . . n u X 3 L - a g c ?  . - 

No. of 
Industry 

Copper Mining 
Copper 3rnelting, Refining, - -  - 

& Rod Fabrica-tion .., - 
Tota l  Copper Nining & Processing - 

Other Mining, Quarry & Processing 
A l l  Mining, Quarry & Pxoces sing 

Mfg.-Except Copper Processing 
Construction 
Transp., U t i l i t i e s ,  e t c .  -2/ - 
Wholesale-Retail Trade . -. 

Services,  Finance and Misc . 
Agricul ture  & Related Services 
State  & Local Government 

TOTAL AND AVERAGES 

Employees I /  Wages 

A.verag e 
~ h u a l  
Wage 

A.yclm g 3 -- - A -  

Weekly 
Wage 



TABLE XTII (Cont .) 

ARIZONA INDUSTRIES COJ?ELKED BY SOCIAL SECURITY 

Industry 

C opper Mining 
Copper Smelting, Refining - c 

& Rod Fabrication - -  - 

Total Copper mning & Processing 
Other Mining, Quarry & Prosessing 

A11 Nining, Quarry & Processing 
Mfg . , Except .Gopper Processing 
Construction - - 
Transp., U t i l i t i e s ,  -etc.. -a /  - 
Wholesale-Retail Trade . ..- 
Services,-Finance and Nisc. 
Agriculture & Related Services - 3 /  
State & Local Government - 3/ 

TOTALS AND AVERAGES 
- .  . . - - - - - - - -*-- * 

Average - 
NO. o f  

I /  Employees, 
T o t a l  
Wages 

Average iiverage 
h u a l  Weekly 
Wages Wages 

Source: - - Research- &- Statis-tics--Unit, Unemployment Insurance Bureau, Az. Dept . ~ of Economic Security. 

1 / Includes a l l  -covered- m p 1 ~ y e a s ~ -  - -  - - - 
2 Transp~r ta t ion  excluskve of railroads. . - .--- . - 

-. . - . -  . -  " - - - - .  - - - - - -  - - 

3 /  Changes in the Unemployment Insurance Law e f fec t ive  1/1/78, added agr icul tural ,  domestic and l o c a l  - 
goverment workers as well as school employees of both public and private primary & secondary schools. 



TABLE XIV 

'EMPLOYPIENT, EARNINGS AND HOURS IN COPPER M I N I N G  

IN THE UNITED ZTATES AND ARIZONA .I I /  

All W l o ~ e e ~  Production Workers 
- . . - - . - - - . 

. - Average Average Ave. Earnings Aggregate 
Average No. .. Average No, Average Weekly Weekly Hourly Per Man Man -hours 
( ~housands  ) (Thousands ) Earnings Hours Earnings Per Year 

&/ (~housands ) 
2 /  L/ 4/ 3/ 5 /  - 7/ 8/ 

Per iod  A U.S, 
-7 I -  - __I 

Ariz. U,S. Ar i a .  U.S. Ariz .  - ~ r r z .  UTS. ~ r i z :  U.S. - U.S. ariz, u.s. . * . .. . . . -  - -- 



TABLE XITJ ( ~ o n t . )  

EMPLOYPENT, EARNINGS AND HOURS IN COPPER M I m G  

IN THE UXXTED STATES AND ARIZONA - I /  

--.---. - - -  --..-.. Worker Productivity 
- - - - . . - - - --. - -  ..Ic 

- . < - .  

Gspper Ore- . - Copper- in Copper. Ore Copper Ore Mined Recoverable Copper 
Shipped or-Treated (~ecovereble  Content ) per Man -hour Mined per Man-hour 

(~housand, Short  -Tons ) ( Thousand Pounds ) ( ~ o n s  ) (Pounds ) 
9/ . ;lo/ - - 

Period 

1968 
1 969 
1970 
1971- 
1972 . 
1973 
1974 
'1 975 
1976 
1977 
3978 

A r i z .  - 
. . 

1 01 , 294 
127,849 
150.241. 
149,294 
165,815 
173,605 
7 78,821 
168,656 
1 94,0.46 
168,601 
178,201 

Ar iz  . - 
b.081 
3.984 ' 

4 -427 
4.544 
4.761 
4.872 
4 -547 
4.694 
5 041 0 
5.3'79 
6.131 

U.S. - 
3 * 267 
3.455 
3 .759 
4 . 6 9  
4.017 
3,912 
4.062 
4 6 4 3  
5 040 
44815 
4.718 

Source: Research & Analysis Section, Labor Narket Information Group, Bureau of Employment and Training, 
Arizona Department of Economic Security; v&ployment and Earnings," U.S. Dep~rtment of Labor; 
"Minerals Yearbook - Metals, Minerals, and Fuels, U .So Bureau of Mines. 



TABLE XIV (Cont . ) 
EMPLOYMENT, EARNINGS AND HOURS I N  COPPER M I N I N G  

IN THE UNITED STATES AND ARIZONA - 1 / 
A - - .  ? - 

S t a t i s t i c s  do n o t  ref lec t  workers in copper smelting, refining and rod fabr ica t ion  ( see  Table XI11 
for .comparis~n) .  - . - - -  - . - .  

. _._- - -  f - . . ,  

These f igures  a r e  estimates made by -%he Arizona-Department of Economic Security, i n  cooperation with 
the  U.S.- Bureau of Labor S t a t i s t i c s ,  and they include a l l  f u l l  and part-time wage and salary workers 
who were employed i n  copper mining i n  any par t  of the  pay pariods which included the 12th of each month 
of the year,  

. - -  
Estimates made by the  U.S. Bureau of Labor S t a t i s t i c s ,  i n  cooperation with the SO s t a t e s ,  and based upon 
monthly samplings similar t o  &hose i n  - 2/ above, adjusted per iod ica l ly - to  census benchmarks. 

Estimates of production (non-supervisory) workers based upon samplings a s  i n  2/ above. Since 1975' f igures  
have been calculated by the  Arizona Department of Mineral Besources dividing The annual number of V.I-1 
Employees - Arizonat! by a f ac to r  of 1.26. This f ac to r  was derived by comparing the annual number of " A l l  
Employees - Arizona1I -with '!Production W~rkers  - Arizonaf1 from 1970 to  1974. 

- - 
Earnings f igure  f o r  a par t icu la r  year i s  the  product of "Average Hourly Earnings" and "Average Weekly 
KoursIf f o r  t ha t  year* - - ? . -  .. . .- - 

- .  - 
Gross payroll  aggregates, exclusive of i r regular  bonuses and other pay not earned i n  a sample pay period, 
a r e  divided by gross  man-hour aggregates of production and re la ted  workers f o r  the period i n  order t o  
determine average hourly earnings. . - 

"Average Weekly Earnings1! times- 2 weeks. . . . - 

Number of production workers times "Average Weekly HoursH times 52 weeks. 

Copper ore mined and shipped o r  t reated by concentration, smelting o r  leaching. 

Recoverable copper from copper ore (see z / )  and from copper prec ip i ta tes  produced from dump and in-place 
leaching. Pr ior  t o  1968 copper from prec ip i ta tes  was not  included i n  t h i s  t ab l e  or  s imi la r  Department tables.  
The recoverable copper f igure  did, however, include an equivalent copper value of byproduct gold and s i l ve r ;  
since 1968 no copper equivalents of any metal have been included. 



TABLE XV 

PROVEN COPPER RESERVES IN ARIZONA I/ - 

L MAJOR MILLIONS AVERAGE CU 
~ O f , ~ P A ~ ~ ~  DEPOS IT IyliBERl\i  TWE, . I COi\lTENT (%'  K EFjA KS 

Ai4ANAX !i+lIb4Ii'iG COidPtil4Y Twin Ruttes S u l f i d e  . 322 0.67 N i t h  0.38% No; 

11 Oxide 
II I t  

, . 

He1 vetia S u l f i d e  

II 
, Oxide 

Peach E l g i n  Mixed 

c u t o f f  @ 0.2% Cu 
Pub. 9973; "outside 
current mine plans"; 
c u t o f f  @ 0,4% Cu 
Cuto f f  @ 0.6% C.U' 
Pub, 1973; . cu to f f  - ; , ., 
t3 0.4% Cu ' 6 -  

Pub, 1973; c u t o f f  
@ 0.3% c u  
Pub, 1973; acZd ; 
~oZwbTe Cu; c u t o f f  
@ 0.3% a c i d  sgluble Cu 
Pub. 1973; c u t o f f  
@ 0,4% Cu 

ASARC0 I NCORPBRATED 14i ss i on Sulfide 98.215 "0.76 
Poston Butte Mixed . . 
Sacaton (OPJ Sulfide 17,057 6 * 7 1  
~acaton'East (UG) " 14.898 1.25 
San Xavier 166.574 0.52 
Silver Be11 I I 24.227 0.66 

I f  Oxide 
4ZTEC W I N I I U ' G  CORPORATION Mame . I Oxide ,: - 2 .- 

. . 1,OO Unpublished est ,  
BS & K M I N I N G  COMPANY Atlas - - -  rdixed - : T w z ,  

CASA GRANDE COPPER COMPANY Casa Grande Plixed 350 1,OO 



TABLE XV (Cont.) 

PROVEN COPPER RESERVES IN ARIZONA L/ 

MAJOR NILLIONS AVERAGE CU 
COMPANY DEPOS f T - ' MIWERlr\L TYPE OF TONS CO?dTENT ( Z )  

C I T I E S  SERVICE COPlPdNY Cactus Oxide 20 0.70 

COCI-IISE DEVELOPMENT GRQl 
COCHXSE MINING CORP. 
CONTINENTAL 01 L COMPANY 
CRANE CO, (CF81:SfEEt)'. 
CYPRUS WINES CORP. 

Copper C i t i e s  I I 0.50 
Mi am1 f I 

E4iarn-i East  Mi xed ( ? )  55 1235 
Old Dominion . Sul f ide  
P i n t o  Valley ' Sulfide 316 0.44 
Red Hill M i  xed 
B i  sbee- l l o r th  Mixed ( ? )  20 0.80 
San Juan Oxide 20 0.50 
Boston Butte M i  xed 800 0.40 
Dragoon Oxide 
Bagdad Sul f i de 277 0,49 

Bruce 
1-10 

Oxide 
I f  

Sul f ide 0.1216 3 , 7 3  
Eli'li xed 200 0.52 

Johnson Oxide 8.9 0.50 
(I M i  xed 10 0.66 

CYPRUS PIbiA MIilING CO:. : : P i m a  Sulfide 147.983 0.497 
EL PAS0 COMPANY Emerald I s l e  Ox i de 1 e 5 0.40 
EISENHOWER -MINING CO. Palo Verde (Anamax) Sul f i d e  125 0.61 

REMARKS . , 

Unpublished est. 
Pub. 1976 

Pub. 1978; "recoverable Cu" 

Unpubl i s  hed est. 
Unpubl i shed est .  
Pub. 1979 

With 0.03% Mo 
Acid sol uble Cu 
Stockpile; a c i d  soluble 
Cu af ter  prior leaching 
Pub. 1976; with 12.8% Zn 
Unpublished est.; with 
0.02% Mo 
Acid soluble Cu 
Pub. 1974 

Pal o Verde ( ASARCO) Sul f i de 3 1 3  0.70 
FREEPORT HIPIERALS CO. Santa Cruz fiiti xed . * 



TABLE (Cont.) 

PROVE!( COPPER RESERVES I N  ARIZONA I/ 

3viAJOK bTILLIBi.4S AVERAGE CU . -. - -  - 

cojjp;+:~i; ! DEPOSIT MINERAL TYPE QF Toil5 CONTENT (%) . :REMARKS 
HUDSOi-4 BAY MINING & Christmas (OP) Sul f 'i &iG 1 8 ; 7 0 T  0.77 
SPIELTI NG -COO 9 LTD . i I Ox-i de 

(INSPIRATION) I I (UG) S u l f i d e  20,131 1.78 Includes 'probable . ore. 
Inspiration Area Nines Hixed 254.957 0258 
Ox Hide Oxi d e  29,867 0.31 P I  us recoverable Cu 

remaining i n  leach pads. 
Sanchez Ox?" de 79,362 0.36 

i:Elili4ECOTT COPPER COKF, Chi l i,to II4i xed 
Ray 11 650 0.80 Reported 1977 
Sa-fford I i  2000 0.41 11 

KERR-NCGEE, CORPORATION 
KEYSTONE PSINERALS INC. 
FICALESTER FUEL COHPANY 
NAVAJO TRIBE (? )  
IJENIIOIVT 141 f \ l I i iG  CORP . 

$ a f f o r d  Extension It 

Red f4ountai n Su1 f l d e  0'71 
Korn Kob Oxide 8 0.50 
Zon i a 0x7 de 2 0 2 , .  0.53 
Wht"te Mesa 0x"e 2 0.75 
Copper Creek Sulfide 
~ a i  amazoo I f  

Magma I t  9.8 4.80 
San P4anue1 &I 474 0.67 - 

II Q4-i xed 130 0070 
Vekol Hills S u l f i d e  105 0.56 

NORAWDA MINES LTD. Four Metals Su1 f i  de 6 . 3  fdS 26 

VBntura I t  3 0.82 
OCCIDEi\lTAL PETRDLEUH CO. Van Dyke Oxide 100 0 . 5 0  
ORACLE RIDGE MIN ING Oracle Kedge '. Mixed ( ? )  11 ' 2.25 

PARTNERS . _  - I -  -- . >  . * 

Pub. 1970; 100f4-L. p o s s i b l e  
Pub: 1973 
Pub. 1977 
Pub. 1955 

Rdported 1978 
I I 

Pub. 1969 
Pub, 1978; minable by open 
p i t ;  w i t h  0.014% i90; 16Mt 
ox ide  Cu 
With 0.29% MoS2; 
Reported 1965 
Reported 1965 
Pub. 1977 
Reported 1977; with 0.64 
oz Ag/ton (Pub. 1979) 



TABLE Sv (Cont. ) 

PROVEN COPPER RESERVES IN ARIZONA L/ 

MAJOR MILLIONS AVERAGE CU 
COMPANY DEPBSIT MINERAL TYPE OF TO% CONTECT (7;) REt4ARKS 

3.3. Ol+JEi4S Carlata Oxi de 4 0,85 Reported 1979 
PAPAGO TRIBE Lakes bore Su l f ide  (dissm) 241 0,70 Pub. 1969 

)I " ( t a c t i t e )  23.6 1.69 It 

tl Oxi de 207 0.71 t i  

PEllNZy i L COP1PAF$Y Esperanza S u l f i d e  21.850 0.28 With 0.029% Mo 
,8uval Corp . ) I I Oxi de 

Mineral Park Sul f i d e  46,874 0.20 
Oxi  de 
Sul  f i d c  

PHELPS DODGE CORPORATION Copper Basib Sulf ide  175 0.55 

Copper Queen Mixed . 
Dos Pobres Sulfide 400 0.72 
Lavender t i  

Metcal f $1 415.970 0.77 
Norenc i I I 662,462- 0.80 
New Cornel i a  I I 126.623 0 . 6 3  

United Verde I I 

l r Oxide 
RANCHERS EXPLORATION 
& ' DEVELOPt*!El4T COMPANY B l  uebi rd Oxide 6lo 0.50 

Old Reliable It 4 0.74 
V .  B. S F ~ I T ~  ESTATE Dynami t u  ' Sul f ide  
S,TANDARC METALS CORP. Antler Sui f i d e  5.1 .. i.95 

With 0.033% 140 
Pub. 1974; minable by open 
p i t ;  wi th  0.02% Mo 

Pub. 1977 

Pub. 1975 
II 

As o f '  June 30, 1979 
Pub. 1973 

. .  wi th  4.13% Zn, 0.941 Pb, 



TABLE XV (Cont. ) 

PROVEN COPPER RESERVES I N  ARIZONA 1, 

MAJOR !4ILLIONS AVERAGE CU 
COiGVW' DEPOSIT MINE?AL TYPE OF TONS CONTENT (%) REFiiiRKS 

STRONG & HARRIS Strong & tlarris M i  xed 60 0.60 Unpublished e s t . ;  with 
0,70% Zn - ,  - 

SUPERIOR OIL Pine Flats Suf f i d e  12 0.50 Unpublished es t .  
UNDETERMI W ED Mineral Hill M-i xed 
UFdION O I L  Turquoi se o x i d e  10 q. 50 Pub:> 1975 
UNITED STATES GOVERNMENT Park Hill Mixed ( ? ~ )  30 0.45 Unpubl ished est.  
UNITED STATES GOVERNMENT 

& U.S. METALS CORP. Apex Mixed ( ? )  

Source: Company Annual Reports, Form 10-K's, and Prospectus; Professional Publications. 

I/ Resfrves are given with a grade of average to t a l copper  conten t  as o f  Decembsr 31, 1978, unless s t a t ed  - 
otherwise under "Remarks. " As used in t h i s t . f l e ,  reserves general ly  mean those estimated quantities 
of ore which under presently and reasonably foreseen technical and economic conditions may be 
p r o f i t a b l y  mined and sold or  processed for the extraction o f  the i r  constituent values. 



* COPPER RESERVES OF ARI.ZONA 

ANAMAX MINING CO. EL PAS0 CO. S. B. OWENS 
1. Twin Bu t tes  29. Emerald I s l e  53. C a r l o t a  
2. H e l v e t i a  
3. Peach E l g i n  EISENHOWER M I N I N G  CO. 

30. Pa10 Verde 
PAPAGO TRIBE 

54. Lakeshore 
ASARCO I N C .  

4. M iss ion  FREEPORT MINERALS CO. 
31. Santa Cruz 5. Poston B u t t e  

6. Sacaton 
7. Sacaton East 
8. San Xav ie r  
9. S i l v e r  B e l l  . 

55. Espekanza 
56. M inera l  Park 
57. S i e r r i t a  HUDSON BAY MINING & SMELTING 

CO., LTD. (INSPIRATION) 
32. Christmas 
33. I n s p i r a t i o n  

Area Mines 
34. Ox Hide 
35. Sanchez 

PHELPS DODGE CORP. 
58. Copper Bas in 

AZTEC MINING- CO. 
10. Mame 

59. copper Queen 
60. Dos Pobres 
61. Lavender 
62. M e t c a l f  
63. Morenci 
64. New Corne l i a  
65. Un i t ed  Verde 

BS & K MINING CO. 
11. A t l a s  KENNECOTT COPPER CORP. 

36. C h i l i t o  
37. Ray 
38. S a f f o r d  

CASA GRANDE COPPER CO. 
12. Casa Grande 

39. S a f f o r d  Extens ion RANCHERS EXPLORATION & 
DEVELOPMENT CO. 

KERW-MCGEE CORP. 66. B l u e b i r d  
40. Red Mountain 67. Old Re1 i a b l e  

CITIES SERVICE CQ. 
13. Cactus 
14. Copper C i t i e s  
15. Mianii 
16. Miami East  
17. Of d Dominion 
18. P i n t o  V a l l e y  
19. R e d H i l l  

KEYSTONE MINERALS INC. VeB. SMITH ESTATE 
41. Korn Kob 68. Dynamite 

McALESTER FUEL CO. STANDARD METALS CORP. 
42. Zonia 69. A n t l e r  

COCHISE DEVELOPMENT GROUP 
20. Bisbee - No r th  NAVAJO TRIBE ( ? )  

43. White Mesa 
STRONG & HARRIS 

70. S t rong  & H a r r i s  
COCHISE M I N I N G  CORF. 

2 2 .  San Juan NEMMONT MINING CORP. SUPERIOR OIL 
44. Copper Creek 71. Pine F l a t s  

CONTINENTAL OIL CO. 
22. Poston B u t t e  

45. #a1 amazoo 
46. Magma (Super io r )  
47. San Manuel 

UNDETERMINED 
72. M inera l  H i1  1 

CRANE CO. (CF&I) 
23. Dragoon 

48. Vekol H i l l s  
UNION OIL 

73. Turquoi se NORANDA MINES LTD. 
49. Four Meta ls  CYPRUS MINES CORP. 

24. Bagdad 50.. Ventura UNITED STATES GOVERNMENT 
74. Park H i1  1 25. ~ r k e  

26. 1-10 
27. Johnson 

OCCIDENTAL PETROLEUM CO. 
51. Van Dyke UNITED STATES GOVERNMENT 

& U. S. METALS CORP. 
ORACLE RIDGE MINING PARTNERS 75. Apex 

52. Orac le  Ridge 
CYPRUS PIMA M I N I N G  CQ. 

28. Pima 
*Ownership da ta  i s  based on b e s t  

source available t o  t h e  Depart-  
ment as o f  12/31/78 and i s  sub- 
j e c t  t o  r e v i s Z o ~  o r  chanae. 



ARIZONA DEPARTMENT OF MINERAL RESOURCES 

The Department was created to aid i n  the promotion, development, and 
conservation of the mineral resources of the State .  Particular ern- 
phasis i s  placed on providing prospectors and small miners w i t h  semi - 
technical assistance and economic information, 

The general goal of the Department i s  developed by working w i t h  the 
fo l l  owing objectives: 

,- Provide technical assistance to  prospectors and operators of 
small mines, 

- Disseminate comprehensive mining and mineral information to 
the ci t izens and government o f f i c i a l s  of Arizona counties. 

- Study conditions regarding small mine ac t iv i ty  and seek 
sol utions to  problems. 

- Serve as the S t a t e ' s  public bureau of mining and mineral 
information. 

- Maintain and expand the Department's mine f i l e  l ibrary.  

- Provide educational services in the f i e l d  of mineral 
resources and m i n i n g .  

- Analyze proposed Federal and State  administrative actions. 

- Develop interagency cooperation between the Department and 
other local State  and Federal off ices .  

- Gather a l l  information available on mineral occurrences, 
prospects, par t ia l  l y  developed properties and known mines in 
the State  in order to  promote further  exploration. 

- Provide pub1 ica t i  ons i n  the form of mineral reports ,  annual 
d i rec tor ies ,  technical reports,  annual mineral industry 
surveys, information c i rculars ,  and media a r t i c l e s .  




